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(54) MULTIOPERATTNG SYSTEM CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To localize the influence of abnormality and to improve the reliability 
when more than one OS is run by mounting inter-OS control software which switches an OS in 
operation so that OSs operate alternately on the same CPU. 

SOLUTION: The software of a controller 1 consists of inter-OS control software 23, a control and 
monitor program 24 and a development environment program 25 which run on an operating system 
OS-A2I and a control program 26 which runs on an operating system OS-B22 in addition to the 
A(OS-A)21 and B(OS-B)22 which perform hardware resource management and the execution 
management of programs running above. Exclusively managed hardware is assigned to those OS-A21 
and OS-B22 and the execution right of the OSs is switched alternately; and the OSs operate 
independently after the switching. The inter-OS control software 23 switches the operations of both the 
OSs and provides a communication function between both OSs. 
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-zzxtitzmm (fcx-^y • • -r >*7x 

wmmmcrt-vt^yZy.-* (PC) aH© 
ra-wy*7x-xi*j fc«M0 . Sfccne© 

9-62324<t^fcfB«©8f8*W&ft5. 
[0 0 0 3] -?3s a-if-ry*7x-X»lk LTffi 

T**f<T 1 fWP fciBWrilftWMI* 
^S^*tl5«fc9K:aoT*fe. LfrLPC£g#fcL 
fc;\- F9x7fct<r©afi^A^SWW«0« 
ft s PCT'^<fflV^tlT^5^V-r^V^Xr 
A (OS) *!^fc«£, M»7W?.M0W>7W 
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) Rt*fc*C% PI-CP U±T?» WS©OS*«ffilC« 
tf t-5 J: 5 CSl^tp© 0 S SW^^ § 0 S HMff V 7 h 

tx7mm%* tur, ««/D^7A*fWtt© 

■ek^5*5fc W1t©Hft80S*H-©CPU±t? 
JBf««. C©0SBBWV7hfx7tt, fJii*^ 
5Sts **^ttO S Sftttf©±T-!a< 77 h9x7fr 
e.©^**liatbT, «fW©3^*XHM8 (C 

ff t\ W«e«#«»iT^ftfflft3 yr*X h T«ff * 

d ffie-r«. bps, Bft*©os©Bbft««wsu Mao 
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ft ftttl/ttV5*OS0g», #lh*B»U AO* 

WBHlrtOA-H^ir. y7h$x7©»#W4ffl»i 
fbMT-fcth |««^oaiMIH^»flSlfttfar 

[0007] «a^*yett, sos-edrtri/t 
mt^mt, wroosfrwai/crwet 

fc£0S±?f)fm7W7i>BT-«frrSo HKv 
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Z(D±-(*Wl < 7 7 h 7 xTTO'f'O 
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[0 0 0 8] 

mmmmm HiM^oaswH©--^* 

[0 0 0 9] MMtt 1 ©"- P7x7ft**i»H» 
ac»KCPU)l 1, WffltZV 1 3, *^14. 
a-ifAffi*^ffll 6, *y 1*7-7811 8. Mft» 
3yba-7l 9*»6ll*£n«. en&tt-WHfc* 
-yt/Vaytfa-^CPC^H-©*!****. wm 

msut^yvv-f^m 8*ft%, cn«*7b7 
-7 3fc»«i/r, mmmtvmsszrsm'M 

MMHI 1 ©£J&*3 y h 1 9 ft MMfiB l » 

%^mm%frt><ommm*-E.%wix c p u 
r*. 
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^ff-b^U-r-fyyi'T.TAA (OS -A) 21, 
^WtVV^XtAB (OS-B) 2 2, CM 
©OS-AtOS-B 0«ff9»*«*ff 5 0 S HMN 
7 7 b 7x7 2 3 , OS - A±TftfW* MWUlTti 
7*9 A 2 4 feitf!ia^«7a ?7 A 2 5 , OS-BJ: 
T'K{tt5»7D^vA2 6^5.S^n5. 0S- 
A, OS-B, 0 S OBWWy 7 h 7 x7 2 3 ft ■kXW- 
-©C P U 1 1 IT-m*- FflWU C P U 1 1 g 
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1 t s 0 S-BJ5 1 3 2 ttm&wttmtZa 0 

SlB«»y7 b9x72 3i«»77*Xt'*A-H7 
x7ft#-f"? 1 4 t»£4»3y 1 9KHS«ft 

[0 0 12] SSJts y7H>x7©ttff©*Ri:» a 

-K7x7fc©B8fii»Kwr*. **swreft 0S- 

Afcl/TPC-rtftLTMWBOSHBBT*. OS 
-AT-ft |»ra7W?A2 4*J:tflWBWt7n 
) ^7A2 5(t3gbfc^tg%a-if^y^7x-X*Jl 
WTS. 0S-ARtf0S-A±Tftft*S7W5A 
tt, 0S-Bfl^Ltt^fc*fcH*fc^t"*. *© 
1 iff* fc 0 S HHHV 7 h 7 x 7 2 3 ffftft*, 0 S - 
AfciWH/tOS-BCWASCfctf**^ os- 
B ©Bft»7a, 0 S MMtpy 7 1-7x7 2 3 0 S - 
A©*K«IB«BBt»tt*fHB***ft*» °S-A 

iiT-tto s-B©#ft*«tr*«wta^. 

[0 0 13]-^ oS-BttJWHBttWcflH'U Mtt 
7 , n^9AfflKSbftOST?2&5fe©k*r*. OS-B 

o ft, os-BJtw7^^9A*i««ar*rt»<«»<* 

?mi& CKT, eft* F7^ PMflU fc*50 fcft 
*t» «J»^L0S-AK«I««l*. 
[00 1 4] 0SHMRV7h9x723tt« OS-A 
fcOS-B©«ff«©W*i:, K0S±©7W9A 

■©aflHMeeftttf *. os-a*»&os-b ^©^ 

fj||©WJtft i) 0S-B©t31t«A-F7x7 
^P.©tJa^^ofc^ ii) W^SbfcTO^ 
j§Wclg£s Rtfv Ui)OS-A*eBOS-BlE»UT 

©aw»9ft«*» Mt5. os-b^&os 

10 -A'^8J«©Witft t93fi©J:^li:OS-Btf7 
K;V^tc*ofcJg^fc©*^7. c©S»AIiffl!: 
iOOS-BttOS-AJ:?) 6*t«ft tTlHf W» 
x. &n^o 0 S PBtMPV 7 h 7 x7 2 3 ft WKflft 
«*ilfOSB©3«IW»fc©*CftffU 

ft ftosisywftuiifws. cpui nc«t*»« 

♦frtftOSSWf U 0 SNMffV7 H7x72 3tf 
X5aV-S/H>r5Ctttftt\ oswuy 
7h7x7 2 3ft lf-»1tl©0S©H?fWfct, #fit* 
- F*ME«tT***0 S ©-fiPfc UTKlfW* C t 
50 tfiWT?, 1f{i:^0S-PS50S-A©®!{Wft 0 
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[0 0 1 5] JjU^fcJcSK, OS-AfcOS-BlC 
tt, fr*f»i5»tr*/N-F*x7««lliaT6tU OS 
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[0 0 16] *t, OSIBOaSrtt«BBT**iSKO 
V^TfSBf*. ft 1 fc» &0 SfflAMIUHIt 10 
*/v-F7x7#, <«©0 SUfrSOflHBKW* 

7fc© J ?»t»i:l>tts */\-K'>x7*5fctt*5tiftI/ 
07PWUeOT*Wfi*»l^ */v-F*x7tte 

aftSftftiiBiwwoiiasfcJfr* V7 f?x7© 

I5@»^%5„ S£oT, -£©0S?a£K]K»P 
LW!T*^-F9x7fcti]rr5*ifc I /07 FbX 
<\©*fflAfttfH>v- K*x7teMST6ftftlia## 

W*cfp, /\-K*x7««clW*OSHO!*ft 20 

[0 0 17] C©fc*lC &a-Wi7SC, 
©0 STflS • ttffif *©***» *©/v- F*x7fc» 
ST&ftfc I /07 ?VZK(ffi&tt£8&tty 
0 S Miy 7 h *x7 2 3 OrtSPK*Stlii*r-7' 
McmmZ* 0SHS»py7b»x723tt % os- 
A©tWX P?-f rtfcl/CMWHl 1 ©SWMcaJH 

-P9x7©I/07 FP*RlfM&***KPttU 
5W>«5&*T-7>Hca»1"*. Cftfc*5» OS-A 30 
<Oii-%.fr]SZTfO S - AQ&Df/KZ F9-OW& 
«:, tti I /07 F^fttWliMi«*WW4'tHi 
SftSCirtefttK 0S-A*»5cn6^-F»x7-^ 

©Mat«Tt?n*<*§. os-BTfii, os- 

AWT-mtZ^- F$'x7© I /07 F 

#9*. 0SMM»V7h«'x72 3!b»6lfi»R»L. 

ett&>\-F9x7^©ffli*iiifcts. «±©«at 

>\-Kerx7MWEHT*0SM©Jta1SaHW 
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80S -A, OS-Btfft^lWi«f5U OSMWV 
7Ffx72 3tfi5aP-Ft5Cttt»^. 
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/*\* H««ast*o*i»^tn»*t» a-f^x7^ 

©fi»7**x*IMifcUTft&ftfcOS©*-*;i'* 
[0 0 1 9] *2lC, #OSWW«Wfc»*ySBI 
StO^Ttt, OS -A. OS-BTttWr***** so 
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[0020] OS-A, OS-B^BOWI^yaH 
Ottffl»K*»H-*ft*K» 1 SKl^flC, SIT 
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?t-£©7 f a & Tttowa^ *y ©*«wt 

0S-A©flMfc. OS — 
LftHKB-«7 F U^J: 5 * yiRWKO 
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Atfttffl WMRWWHrtBIt*. 
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* 0 S - B Jl©7 F UXSWfc vy If V ?t 5 C fc K £ 
PSaiT*. E©*6. 0SB«y7F*x7 2 3 
jft OS-B*-*M»fty«HMlK*SiltT» o 

s - b m*m* * y -tas7 f vT&m—ib cw 
Tn eft£ r^—yr- 7;vj k^jo ^ war** 
a^y©7Fi/^*ainu *s**yi:ii«7Fu 

5. MBOS-BfflO^yiMWEOS 
-Affl©7 FUXSHftvy tfy?f *C tfc* 9JHi 
r*. &©«£«& 0 SMMIPV7 1-9x72 3*\ 0 
S-AOr/WXF^^fcbT, «ffl-r**a>«*y 
©7Pl>X* J PfW*. CtlBOS-Aft 

KyiioWfw^x p?4/<*sbw* 

ft*E«X.T^*«l8«««t*.-CWcJ:«>v 0S- 

ao*-*^os-a«©'<-3^-7/we, 8it 
vet*. 

[0 0 2 2] §S3t^ #0S©Bffl7Fl/^S8H©IKt 
ttWSW**ttfc^»Til^*. o s m KO S ©± 
■WWW 5 ^ Atts lffl®7 FVXfci-pT^ty 
|C7^H!XU *©WI7FUX*6«I7FVX'\© 
ffifttt. C P Ufl^-S^7*«#HbTa»«lClT 

5. OS-A, os-B©#*it«Erw*yiMi 

C©^s H0S*HWir*'<-^-7**««U 0 

s©*fWe«eTW*T«fl«i: §o 

S t:>iWlF«»iCff 5 C t fl«T?if *. 

[0 0 2 3] ^— 7r~7;Wi, IWWtyifcSft^ 
5r-7^^ CPUKtt^©r-7^©ftm«^ 
*yfffl«Jsa«-*vi'x**«#«Et*. cputtii© 

l/^7.^^&^-^T-7^©ttI ; £*J6 > *©rt§lc 

tt9T7Fuzaffl»aiBWfr*. ^f, os-a 

ffltO S-BJi©^-i 5^-7 , AWMH«/*y±ai 
IHKfflSU, 0SBWWpy7b9x72 3*0StW 
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T-ffrWy \>>9inffints mr F UX£R8© 
[0024] zzTxmiitmtzvmisiifm 

7 F U*SB©«Jiatt«H 2 K»t. ftfl*%i;£H 
5 1*^Ofr©fWfcE»9, cn^os-A*-* 
MB5 2. 0S-A7n?yAE5 4, OS-.B*-* 
;I/ffl56, 0S-B^tJ^9Affl5 7K^T, OS- 10 
A, 0S-BO*4«!lT**B7^*X-e**J:9K 

os-a, os-Bfr&iasft^-fcyoiia 

7 F VXSIS 6 1, 6 2li^«0S iffi~X.-VT 

s„ os-awwh;, os-B*fflo«a^*y2aB 

5 6,57 *flfcS7 FI/XSH6 1 fcW fc!:/4r«ftfc 
t\ dfttcJ:^ OS-AOIMPPKOS-BSOIIW 
ttH87*-fe*«if\ f^WWHftBCCMTC 

yffilB5 2, 5 4««H7FUXa!lB6Z«C^lfy^ 20 
tftlf\ 0SM«»y7b'>i7Z3a:E%5O0S© 

Kjff * t twnff & e> £^©t\ *©;**>; ®$ 
sstt^ttioos-etv-yKy^ti*. fft, os 

-A -OS-B8WMWE5 5tt* V^ftiOOSTtT 
•yfcfy^Sft, #0S±o7o^9A*»57^-fe^f5 
C fciOTTIfr^ HO S ±7d ^m<Of-^M^ 
fflT-tSo <1CT\ OS-A • OS-B*aJSMK&$ 
WWE-FO^n^AffltHStSci:-?, &OS© 
*-*;M8J:tf^VXF9'f/<fc»tT % *>?-;&© 
0S**tt7n?5^M^4**£i:tf*<» W 30 

o s oa&tt • awfewiwrtf * s„ '««Wtttt 

9^*'J fflll 5 1 ±T», C P U 1 1 ©7 Y\s7,WkW& 

[0025] fiLfcSB^teSttt * t) , 0 S IHQttAtttf 

[0026] »IC % 0SBWlpy7^i72 3O»ff 
iHBSBlcWJir*. 0SIW!Wy7h9x72 3tt, & 
OSSfctt7W5A*&«H^K:^**ifc*& 

itf c ?\j\cts^if^tinA*&\cmmmsti 
5o os-A*sv^4 ; e<D±T-iii#-r57n^7^& 40 

©nffflU*, OSS3»py7h7x723tfOS-A© 

/WX F5^K>«-*«ff«S ( 1 0 C T L**& 
if) fcbTJBW*. Sfc, 0S-B**Wi*©±T* 

Mftzfvfy&frwmut, 0S-Bfl«0SB 

mV7\-tx7 2 3©fiFfiE*«HLTfc^ft». OS 
- B © *-*/l/flOJMIfr 6 «¥ Hi Uc J: >3 mt» 

m&*r£*b. c p u 1 1 tf«a/ty 1 3± 

{c#«t§l>M*T-7/l/^#?,8bTS]Ji*AyF9«: 
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IBWW)^y F7*0 S MMiy7 h7x7 2 3 ft©;I> 

-f-vtts. cht^Ds *roifia»B©*icos 

M««iy7H'x72 3SWffU saw^fj?, 
[0 0 2 7] jBH*ftftOSWIiJ»y7f^x72 3 
tt» igi&bfcgHlCfStTs OSO»ftOOT*viiO 
SlB«WMIKi9a«WW«ff5. «Ts BAtiUSX 
rv7*f3t. 

[0028] 03tt, *R*9NWfe©os-e%«os- 

a»Wj©SMU 0SBBlW»V7l*9x72 3©«&* 

UTX#»*7U-A*fWW* (SOD. o^T% 
icitK C©KW#V7b*x 
7l!l&*a©*\ 'v- F*x7lfii940*'*WJ&rS 

(s 0 2) . y7 h7x7iijji*©«^v *o*A-e 
tww© os- A«o«aT?«i*WK:«a»*«*»tf 

^g-T?^!?, ^1*ftU:LTfcOS-A©*&©t];&^ 
>\«5\z>Mv7tZo A-F7x79Ja*©« 
F7x7fr556£ L«fi»ifrtl&*S% 
W£t* (SO 3) 0 0S-A»mat«A-F7x 
7fr&8&UfctJ&*t?fc5<g£K«U 771-7x7*1] 

a*i:Hi;<. os-A©**©fija»AVF7tc^ir 

OS-BKW* (SO 4) , 0S-BO**OHB&* 
A^F^i^t^T*. X, *Bi»3W*M&* 
Wii»«4PHa*W3EUS0 5X OS-AS 

&0S©**©*'f , 7A7F5fe:'7+y7r«. 
ftKU2"6&fe*'fA7»^0"«l«9fc«Ma:, OS 
«fe«h«OS-BOA 

[0029] 04 mmmn%osx°%%os 
- b o*^cfBi»««A*«ftft»W)aa««t. 

j:©<g^t» 0 S - A©»fWfctB^^*ftfe»a 
otti&nttics w&»A*©fiS*. osH8»py7h 
*x72 3©«wwffli/i^^>*" | wa**u Hwsn 

«x*-y*±c«w*<s 1 1). we, fia*s^ 
w »t * 0 , n&»#y 7 h 7 x 7«a»<w«\ 

/%-F7x7&Jii*=S:©^ ! l i >M-r5(S 1 2). 77 h 
7x79Jii*©^ BtttpOOS-BOtBMM^F 
/>-F7x7*M*©^ XOA 
-K9x7i^6«SUftl!B&»W«et* (S 1 3) o 
0 S l»y 7h7x723«, OS-B onftfcftff 
A*Be*Ja»37Fn-9l 9*»ftUT, OS-A 
3(«at*/\-K*x7*»60l«i»*^^*t4. C 
©fcfts OS-BOfttttttOS-AtfWati^-F 
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$x7*5©*»MW8£b*^ OS-B«W 
5a- F*x7fr&MM«WS£U0lft* F7 
x7«&*fcHi;<, 0S-B©**©M&*>'CF7 

^ fB#?§£l$»J&b (S 1 4) , OS-B©* 
4i1fif[<(L7y7t«ZlMAt£r>1tM6. OS-BO 
♦JfcO^-fV/NyH^lcyirV^f*. OS- AO** 

mnh (S 1 5) , COHjfrettOS-BOlSttfc* 
@-T§o 4*3, IfiWaybn- 71 9©*fW c F>iIi6 10 
fc/v-F7x7fliJS©fc«>> SiJji73'J« (S 1 3) OR 
ICO S - AHII«:«««»B=tt«»»» 
*E»U f*TOS-AK»ft«MM.S«:OS-A 

[0 0 3 0] CUOWflB, OS-B^fefcflBfe** 

5«ft©«ffif**o bfrbtoMawk os-Bfr 

5,0 S-A <\0lMft8tf * tffTt>ft*«tt, 0 S - B 

0S~B*»60SBM»V7b 
❖ x7 2 3 fc»bT7W F;l«&»-Wffl Ltffif 

H^-TVPS? ft^Or -y Fn ? *ffii&£;§:*lS 
U -£©#]&^OS-A©S!]#£fffc£S. ^Ofc 
ft, ^t'l"T|iJ3i»*OS-A, OS-B"*.0*'f£7'5> 
^«B*Wfcfe|8t«*T % 0 SPMW77 F7x72 
3 ©fJ&M^T'O S 5. 0 S WJIV 

7 F * x7 2 3 m 0 S W*M»Wf * 
J6^0SO*WH«tHfbT*i<„ *bT, OS-B 

^fcOS-B©#t{fBfFI*31^> OS-AtCfltS.S'* 
f W^JiLfc^Wb (S 1 6) , OS-A'sOSJ 30 
»*B«ttWBIbTt>fca6tf 0 S -AOBfWWCW 
(S 1 7) » OS-A©*WjftK3?+V^f 

a. xos-^mmmtf&^x^mm. 

*-©£ £ 0 S - B OtiaWfi4»Of KAKflMit 5. 
jKfcOS-AMWfc*^i^*98£Lfc«*, 0 
3 fcwtWIfcfcv^ 0 S -Btf 7^ F;H»gfr 
««£U (SO 6) > OS-B^-f F;v«Mi-e4^# 
f«CttHfc, 0 S - B t«ft*Rt^*B#M*«a bfc 
ft^JKf* (SO 7) o OS-B'v.OiWf^S^^FH* 5 
mbX^m, 0S-BOfl^S^t«^T (SO 4( 
8) s 0$-MWVi£lfcV'r>'fr*. t*»U OS 
- B #74 F/MKttT?**frXttO S -B'NOWWttl 
fcWBWffliLT^&tfWfc ^OSSOS-AOtiJii 
*»4l»Otf«rjaiKa»«-*. 
[0 0 3 1]®5^ 0SBHiWV7F*x72 3fc* 

««^tt«rs-«^yne±»iPTfos-BW© 

«7d ^5 AO««(W8tf^C4ofc«^fcfjto*i 5 



$882000-7 608 7 
10 

6. $fm&m<m&*rc&osmmv7Wx7 

©3yr^hS«#t5 (S3 I) o W5>. *»A«c 
35tt5C PU l I <D\s~y*$ft®%®&L1lZ*v <>J7 

v-hssm»xG. 

©*«B*r*. *eiB&*3yhn-5l BOB6* 
JBIU 0S-B*»tt*t0S-A«MlBi*W8£l' 
aW^K^X***, Xtti!lCOS-A«ia»lC*f 
r5^X**J»»t*lWlF*tf5 (S3 2). 

[0 0 3 2) ^X'^-^f-7^<o%m^)m^ 

3). ccftfW^a^aaoT?*** *kosmo 
-r^y hSs^WBofflitff * (s 3 m\ cmmit 

flBtt«. 0S-B*>60S-A *»ttt» 111 
4tejRf»S©S 1 ST?»fcW»SftT^*M&»K: 

*jaa«ffb«(s3 5). ESbwewa, 

#fc£TWIbfc&&{£(S 3 6X *W»K S 3 1 ttk 
#*nfc35'?-**l**B*b (S38), W*S0 

s ©wrjsucwar *. fc«u o s - b #7^ f/w* 
«n»os-AoW*R«*ff^iKfc» 

7t5«£«. ayf^fXhtttWl*^ (S3 7) o 

[0033] ft»«a»3y 1 9 lis 

lMlK«i»O^X^fl t T*S*, 0S-AftTOt?S5 
ttfSlft. 0 S - AO«EMWBa*ett * Offiftfi© 
ftHH&SW^x* £©•*** Sftfc«&»fc 

os-BffloM&wrasft**** -^x^ftm^n 

Sftftic, 0S-A*-**OllB»3yH , *-9«l 
©7^, OS-BJ3©SJ&*#«tbm WHtlx 
t>ftl^J:5fc*E1-*iiJ6t«&*. OS -A©* 
-jaMHTf^^l 4*^gJ&##*t : £ 
*0»i*R9««Tf*5s iDWfWCtfk OS 
-AOBfftttt^^l 4*»ftLftW «^T, 

} [0 0 3 4] Sfts 0SH»V7F9x72 3tt, 2 

?oo s K©n»©fc*f-s v^f n*->©o s frtm 

©S«b6T-* 5, 0 S HW^'O h9S£»ntm« 
[0 0 3 5] 0SmHWPy7hfx72 3OWlt*^ 

* y o s - a * i i tf&fc* 

5o JBBiqffi4'f'<>HC« ' 1 ■ I 2, " i N©-<^ 

ybwwwtfen, staufcNflioxyFywFfiEt 

5. aBWiT-f^y h«iar-7/l/BST$%. OS 
0 -A«fl©7D^7A (7o^7A-A) 
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(i 2) «BJEUTs -f^KO«*«WPtT«K 
««0SlWWy7hfx72 3ClW- (S4 1) t, 
0 S Hflijflpy 7 b 7 x 7 2 3 ttr-7> 7 1 ©gill' * 
yb©xyb'J i 2fc, COi'fu'fyh Cfu??!*- 
A) !ifl«litiTf 35* C fc*E»T*. ft«B**tttbft 
7n ^5 Att 0 S - A ©7a jT5 ^+aHMBfc <fc !? Sff 
*#±f*. *EOS-B«©7n79A (7W5A 
-D) *yb#9 (i N) fcaSbT'fObR 
£51351 (S 4 2) tfaB*t. 0S«*WV7b9x72 
3«T-7;V7 lOKSxVhy i N*»T» OS-A 10 
freft»bT^*7W5A©*^ ! H*'i"*« Wlb 
TV**7W5Jirar**afctt» OS-Afc*©7n 
(7W7A-B) ©8«!BII***fr5 (S4 
3) . cftfcfctK f«ibTWfcOS-A«©7W7 

££fcQ?>o Sfts ^VbCfSSIfcJlk OS-AT'f) 
fff5/D^A (7W5A-C) fr<oH*>®WCSH 

§|(S4 4)-?S5i. e©*$lc**ci:"*» H-OSx 

tjmw v tm% o s ±m&r^<y v 
mn\cmt%cttfmt%z a nuwc* os- a 

B/l©-f^:x«Sr-7/W2*m2ftTteDs tt 
EWWi:>tftWfcO S - B 1©7p VykTM 

[0 0 3 6] Wfrf<VbWJnH!l»t*7^i^7AO 
■W2:HlHMBtt. OS-Aim r^XFy-f^ 
tUT«J^UT^i.0SWWy7b7x72 3A^ r 
/VfXK«T*XiaA*IBMB*tfl*7 bfci: 

■rsiiftfcttt^m***. os-Bffl-eti, osHfla 

* V 7 1- 7 x 7 2 3 1\ W&fxi 9v A©** • HM« 

»bfc#, v^xi/yraatWMH-sosm ft 

EBbfcitfc ftt>5 tlWUTV^ to««Hf *&» 
O, OSfl*l»tm©^****flHbTfcJ:K S 
6ft, 0SBM»y7h , >x72 3OlW*?t*y± 
fcBBfcrty 7 7%i£tf-T, 4«v b- WPWfr 
^Rffcr-*&gWS^y77fci2feU 

[0 0 3 7] S&fc, 0SHWWV7h9x7Z3tt, 

os-ajw&os-b ©v>-f ftfr© 0 S fcftft $ * 

ass. ts-s©os*#it. msmtzw&zm 

[00383 *1^ OS-A*tttt**fc**» OS 

-b*»jL BaatsaasK^^TiRWi"*. os- 

B^«^W5^ SfcttWWWtebWI 

osiB(a»y7b«>x72 3o*-f-y 

**fflb, il*l*a»**. 0SHM»y7b*x72 
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3 T'tt, tt«0 S - B Km W*«ft)W* 5 iCf 
»OT» 0 S - A 0SWOWW*. Sfc* O S - B 

0 s Ksnaiy 7 b 7 x 7 2 3 %^h%%<ow^~-^y 

[0 0 3 9] %2Ks OS-BW*ftSt OS 
-Attfcfc. HBWSJHUc^^TKBt*. OS- 
A©-y-V7 b^7^«s 0S-A_h©/n?9L,-J?S/ 
+ 7 b #7 >©*ff bT 0 S NMPPV 7 b 7 x 7 
2 3iCl*Dt5. XOS-A©WBH-&tts OSHM 
py7h7x7 2 3©SiJj£*^F-7T'*i£T5. Ctl 

KB» OSK»y7b7x72 3T?ttOS-A'\©ifl 
IWB»**WJftv»*5lct*©^ OS-B©*»« 
MOT* fcCSft #JbLfcOS-A£ 

l«©S»©«*fcWt«IEWB«t*4:» rfxftE, 0 
S - B fctUB LTV^ttJiA- F 7 x7©*BWb tff o 
TU*V\ OS-B©Jtt»ff*tttf 

* c o s - a <o&±vmmaB i K^Lmmx- 

) ff5. t*8Wfc 0S-Att*aA-K9x7©«WB 
ft (S 5 1) *fr5. *©&. rWxFv-f^fcbT 
»ttl,T^*0SBWJ»y7f7x7 2 3B, OS-A 
JWJft- F*x7©«JBftMa©?-f 
jt&n**, CCTOVt^XF©^ (S52) *ff 
■5„ C©3>"f*Xh©^#^ US?X*©fcg© 
fiik OS-AiWBi«^'eyW*©lW*> OSIB 

mwv 7 h 7x7 2 3 ©wH-*^*yfwa=3 e-t 

5. *©*, 0S-AA^SSt5A-F7x7©?Dffift 
(S53) jft OS-AlO^WXWrtC^ 
0 Tfft»n?»o C©a«Bft«BML OS-Affii»3M© 

wiKftsflj, os-A©anm«*» 

«&l*WH«feCJ:^TO S - AjWMW»JhLft«^» 
0 S HtNPy 7 b 7 x7 2 3 BW5E©1 0 0 S - A ©* 

m±m^> cs 5 4) o ^©^. osMwy7b7 

x72 3^ifil^ 3&«WiOS-Biffl©7D^«fc;^ 
60WH?, 0S-Affl!l©«?fUTfeV>fe3yr*Xb 

©aiB«f5 (s 5 5) . rftb^os-AOTraw* 

A-K7x7©a«ft«BI©» (S 5 2) J«Ufc3 
yr*XbK«fcy, aWft«jfl[©^*yiW«WiIU 
10 XVf**rt*«*!BU C©B»)ST»OS-A'\©ftff 
WA*HNr«. cnfc*0OS-Att*a/v-F7 
x7©K)fe8 ? iS7bfeiS&*»5^ff*Wab, OS -A 
fl«tat5^-F7x7©aiBft©»«fJofttfe st? 
a»lfflfcH5J:i:K:tt*ft*» 0S-BtflWbT^ 

[0 0 4 0] Jt^ESIHm JHfflO S t-SSO S - At 
PbT^ Mai»nybo— 51 9 fcJ*TS«M^iEt 

fflOS©OS-A*C*fbT, OS-BfcitfOSW® 
50 y7h9x72 3©3ftta*#»Ka«KbT^*. 
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[0 0 4 1] 

Bmmaa u±*>Mt, mm^am, mm 
m<o%-vc p o±Tf»»oo smm-ttmt, 

<istt#fii±**, a#Dosts*if7W5A 

[® i ] *m*m»izmmo*MBK*** 
[a 3 ] o s - mwm&mmmm® u*7 

[04] 0 S — B flflatiOl^ffl^lKttKH Lfc7 * 
[01] 
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* n— h"PJ65. 

[05] 0Sfl»*JHK>*«KWIlt&7n-f-+- 

®6] j^yYmmmmmmzm&z,, 

[07] 0S-A©#*}m5W*ft*O«fflflllftK 

i-$mm, z-mmm, 3-**h7--*, 

l i-«waOH0«i^yb (CPU) ^ l 2-Atftfi 

io ass, m-^v, i9-«i»3y 

2 1 -^l^-r-f yf^Ta-hk (0S- 
A) „ 2 2 -jMWf-f^WfiB (OS- 
BK 2 3~0SBWPV7b9x7, 2 4 -WWI 
7a f<7 A, 2 5--IHWH7W9A, 2 6 -Ma? 



[02] 
0 z 
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